Inhibition of Ca(2+)-dependent glutamate release from cerebral cortex synaptosomes of rats with experimental autoimmune encephalomyelitis.
Several pathological studies have revealed a prominent involvement of the cerebral cortex in patients with multiple sclerosis (MS). In order to better understand the events that lead to the progressive neuronal dysfunction in MS, herein we explore the contribution of the glutamatergic release in cerebral cortex synaptosomes isolated from rats with experimental autoimmune encephalomyelitis, an animal model reproducing many features of MS. We found that the Ca(2+)-dependent but not the Ca(2+)-independent glutamate release induced by KCl and 4-aminopyridine was significantly decreased during the acute stage of the disease. This inhibited release coincides with the onset of the clinical signs and after 24 h tends to recover the level of the control animals. The results also showed an inhibition of the glutamate release stimulated by ionomycin. When the animals were totally recovered from clinical signs, the neurotransmitter release stimulated by the different inductors was similar to the controls. Examination of the cytosolic Ca(2+) using fura-2-acetoxymethyl ester revealed that the inhibition of glutamate release could not be attributed to a reduction in voltage-dependent Ca(2+) influx. However, this inhibition was concomitant with a lower phosphorylation of synapsin I at P-site1. Our results show that the inhibition observed on the Ca(2+)-dependent neurotransmitter release from cerebral cortex synaptosomes in experimental autoimmune encephalomyelitis is specific and correlates with the beginning of the clinical disease. Moreover, they suggest an alteration in the metabolism of proteins involved in the vesicular glutamate release more than a deregulation in the influx of cytosolic Ca(2+).